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SBRML – A Markup Language for Encoding Systems 
Biology Results
− Model
Defines the model used to generate the result. 
− Ontology Term
Provides a flexible means for referencing external ontologies for vocabularies/terms used in 
SBRML.
− Operation 
Captures the operation (e.g. Time course, steady state etc.)  that is performed on the model.
− Software 
Defines the software used to perform the operation on the model.
− Method
Defines the method used in the operation.
− Result 
Captures all the results of an operation on the model.
− Result Component
Captures the individual component of result.
− Dimension Description
A header of a result component. It describes the data in the component.
− Dimension
Captures the actual data of the result component.
− Composite Description 
Describes the nesting of dimensions. It has an implicit relationship to composite value in that any 
result described in the composite description must be placed in the composite value.
− Composite Value
Represents a nesting relationship between dimensions.
− Tuple Description 
Describes results which contain structured components that are not represented as distinct 
dimensions. It has an implicit relationship to tuple. Any result that is described in the tuple 
description element must be placed in the tuple element.
− Tuple
Provides means of representing structured values that are not described as dimensions .
− Atomic Description
Describes a value in a result that can no longer be subdivided. Any result that is              
described in the atomic description element must be placed in atomic value element.
− Atomic Value
Represents individual results within dimension or tuple.
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 SBRML Document Examples
 SBRML Structure & Components
The initial state of a biochemical reaction network is defined in the SBML model. To simulate and analyse 
the reaction network, a software package takes the SBML model as input and transforms that initial state 
through a specific operation. The outcome of an operation is a new state of the system. Often an operation 
produces a sequence of new states, e.g. a time course. The result of an operation therefore consists of one or 
more result components. SBRML describes the model that is used to generate the results, ontology terms 
that link all the terms/vocabularies used to external ontologies, the operation that is performed on the model 
and a flexible means for encoding the results of the operation. Below is the basic structure of SBRML and a 
brief description of its main components.
Online Example: http://www.comp-sys-bio.org/CopasiWeb/CopasiWebUI/  
Contact: joseph.dada@manchester.ac.uk 
Steady State Results encoded in SBRML
<?xml version="1.0" encoding="UTF-8"?>
<sbrml xmlns="http://www.sbrml.org/sbrml/level1/version1" version="1" level="1" creationDate="2010-04-06">
  <ontologyTerms>
    <ontologyTerm id="term1" term="Steady State" ... />
    <ontologyTerm id="term2" term="Newton method" ..../>
    <ontologyTerm id="term3" term="concentration" sourceTermId="SBO:0000196" ontologyURI="http://www.ebi.ac.uk/sbo/" /> 
    <ontologyTerm id="term4" term="flux" sourceTermId="C2348693" ontologyURI="http://www.nlm.nih.gov/research/umls/" />
    <ontologyTerm id="term5" term="size" ... />
  </ontologyTerms>
  <model  name="Edelstein1996_EPSP_AChEvent" sourceURI="urn:miriam:biomodels.db:BIOMD0000000001" />
  <operations>
    <operation id="steady_state_operation" ontologyTerm="term1">
      <method name="Newton method" ontologyTerm="term2" />
      <software  name="COPASI" version="COPASI 4.4 Build 26" URL="http://www.copasi.org/download" />
      <result>
        <resultComponent id="species_conc">
          <dimensionDescription>
            <compositeDescription name="Species" indexType="string">
              <atomicDescription name="Concentration" ontologyTerm="term3" valueType="double" />
            </compositeDescription>
          </dimensionDescription>
          <dimension>
            <compositeValue indexValue="BLL">
              <atomicValue>3.64972e-10</atomicValue>
            </compositeValue>
            <compositeValue indexValue="IL">
              <atomicValue>2.06094e-09</atomicValue>
            </compositeValue>
            <compositeValue indexValue="AL">
              <atomicValue>1.83032e-10</atomicValue>
            </compositeValue>
          </dimension>
        </resultComponent>
        <resultComponent id="reaction_flux">
          <dimensionDescription>
            <compositeDescription name="reaction"  indexType="string">
              <atomicDescription name="Flux" ontologyTerm="term4" valueType="double" />
            </compositeDescription>
          </dimensionDescription>
          <dimension>
            <compositeValue indexValue="React0">
              <atomicValue>1.98184e-27</atomicValue>
            </compositeValue>
            <compositeValue indexValue="React1">
              <atomicValue>-4.20325e-25</atomicValue>
            </compositeValue>
            <compositeValue indexValue="React2">
              <atomicValue>-4.20325e-25</atomicValue>
            </compositeValue>          
          </dimension>
        </resultComponent>
        <resultComponent id="compart_component">
          <dimensionDescription>
            <compositeDescription name="Compartment"  indexType="string">
              <atomicDescription name="Size" ontologyTerm="term5" valueType="double" />
            </compositeDescription>
          </dimensionDescription>
          <dimension>
            <compositeValue indexValue="compartment1">
              <atomicValue>1e-16</atomicValue>
            </compositeValue>
          </dimension>
        </resultComponent>
      </result>
    </operation>
  </operations>
</sbrml>
Time Course Results encoded in SBRML
<?xml version="1.0" encoding="UTF-8"?>
<sbrml xmlns="http://www.sbrml.org/sbrml/level1/version1" version="1" level="1" creationDate="2010-04-06">
  <ontologyTerms>
    <ontologyTerm id="term1" term="Time Course" ... />
    <ontologyTerm id="term2" term="LSODA" sourceTermId="KISAO:0000094" ontologyURI="http://www.ebi.ac.uk/...-srv/kisao/" />
    <ontologyTerm id="term3" term="concentration" sourceTermId="SBO:0000196" ontologyURI="http://www.ebi.ac.uk/sbo/" />  
    <ontologyTerm id="term4" term="time" sourceTermId="SBO:0000345" ontologyURI="http://www.ebi.ac.uk/sbo/" />  
  </ontologyTerms>
  <model  name="Edelstein1996_EPSP_AChEvent" sourceURI="urn:miriam:biomodels.db:BIOMD0000000001" />
  <operations>
    <operation id="operation1" name="Time Course" term="term1">
      <method name="LSODA" ontologyTerm="term2" />
      <software id="soft1" name="COPASI" version="COPASI 4.4 Build 26" URL="http://www.copasi.org/download" />
      <result>
        <resultComponent id="concentration">
          <dimensionDescription>
            <compositeDescription name="Time" ontologyTerm="term4" indexType="double">
              <compositeDescription name="Species"  indexType="string">
                <atomicDescription name="Concentration" ontologyTerm="term3" valueType="double" />
              </compositeDescription>
            </compositeDescription>
          </dimensionDescription>
          <dimension>
            <compositeValue indexValue="0">
              <compositeValue indexValue="BLL">
                <tuple>
                  <atomicValue>0</atomicValue>
                  <atomicValue>0</atomicValue>
                </tuple>
              </compositeValue>
              <compositeValue indexValue="IL">
                <tuple>
                  <atomicValue>0</atomicValue>
                  <atomicValue>0</atomicValue>
                </tuple>
              </compositeValue>
            </compositeValue>
            <compositeValue indexValue="0.01">
              <compositeValue indexValue="BLL">
                <tuple>
                  <atomicValue>1.82082e-07</atomicValue>
                  <atomicValue>10.9653</atomicValue>
                </tuple>
              </compositeValue>
              <compositeValue indexValue="IL">
                <tuple>
                  <atomicValue>7.50254e-09</atomicValue>
                  <atomicValue>0.451814</atomicValue>
                </tuple>
              </compositeValue>
            </compositeValue>
            <compositeValue indexValue="0.02">
              <compositeValue indexValue="BLL">
                <tuple>
                  <atomicValue>1.65019e-07</atomicValue>
                  <atomicValue>9.9377</atomicValue>
                </tuple>
              </compositeValue>
              <compositeValue indexValue="IL">
                <tuple>
                  <atomicValue>1.52047e-08</atomicValue>
                  <atomicValue>0.915651</atomicValue>
                </tuple>
              </compositeValue>
            </compositeValue>
          </dimension>
        </resultComponent>
      </result>
    </operation>
  </operations>
</sbrml>
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  Introduction
The wide acceptance of Systems Biology Markup Language (SBML) as standard format for models of 
biochemical systems makes it possible to build, share, evaluate and develop biochemical models 
cooperatively. However, there is currently no standard format for encoding the results of computational 
analyses of systems biology models. To address this issue, we present here the Systems Biology Results 
Markup Language (SBRML) level 1, an XML-based format for representing systems biology results. 
SBRML is a software-neutral language intended to allow any type of systems biology results to be 
represented. It associates a model with several data sets. Each data set consists of a series of values 
associated with model variables, and their corresponding parameter values. SBRML provides a flexible 
way of indexing both simulation results and experimental data to model parameter values which supports 
both spreadsheet-like data or multidimensional data cubes.
 Discussion
 SBRML provides a simple but powerful structure for encoding simulation  and 
experimental results.
 Standardization of systems biology results format will bring obvious benefits in terms 
of storage and retrieval, but will also benefit any program that needs to read data in 
the context of a biochemical model.
 Comments and feedback received during and after the presentation of SBRML 
specification at the 2008 SBML Forum in Sweden show that SBRML is a suitable 
solution to address the lack of standard format for encoding systems biology results. 
 Very simple, flexible and powerful means of encoding systems biology results.
 Enables easy storage, retrieval and exchange of systems biology results.
 Simplifies the reading of systems biology data in the context of a biochemical model.
 Permits easy integration of simulation  and experimental  data from disparate and 
heterogeneous sources.
 The library (libSBRML with API for C, C++, Java etc.) for reading and writing 
SBRML documents is currently being developed and will be released soon.
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